Introduction

I
n 2009, a novel strain of influenza A/H1N1 emerged from the USA and Mexico. In a few weeks, the virus spread around the world, becoming the first pandemic of the 21st century. 1 Experts predicted that influenza A/H1N1 would be a highly virulent virus, which created a great social alarm. 2 Most countries rapidly developed and implemented pandemic influenza plans, and the disease was detected and reported within a suitable time. 3 A large number of studies were conducted during the pandemic, showing a wide range in public perceptions 4 and the adoption of non-pharmacological preventive measures and vaccination. 5, 6 In Spain, a population-based study showed that 73% of respondents adopted at least one of the Spanish Ministry of Health's (MoH) recommended preventive measures (covering the mouth and nose with a tissue when sneezing or coughing-respiratory hygiene-and washing hands regularly using soap and water-hand hygiene) during the pandemic peak. These preventive behaviours persisted among a large proportion of the population (66%) 2 months after, although a significant decrease was observed. 7 Similar results were obtained in an Italian study in which around 70% of the participants reported washing hands or using hand cleanser more frequently during the pandemic peak. 4 However, no studies have so far addressed the potential persistence of preventive measures and the long term change in perceptions and attitudes.
The aim of this study was to describe changes in attitudes and behaviours regarding the influenza A/H1N1 virus among the general population between the influenza A/H1N1 pandemic and the seasonal influenza epidemic 1 year later.
Methods
A cross-sectional study was conducted in Spain based on two population-based telephone surveys. The first survey was performed during the declining phase of the influenza A/H1N1 pandemic, in February 2010. The second survey was conducted during the seasonal influenza epidemic 1 year later, in February 2011.
The sample size was estimated as 1000 participants per survey, providing an error of AE3.5% with an alpha error of 5% for an estimated percentage of 50%. Mobile (n = 200 in both surveys) and landline telephone (n = 827 in February 2010, and n = 800 in February 2011) interviews using the computer telephone interview method were performed to avoid non-coverage bias of landline-only surveys. Telephone calls were made by trained interviewers from 10 a.m. to 10 p.m. to avoid over-representation of unemployed persons and students. 7 Respondents were required to be !18 years and to speak Spanish.
The same 16 questions about attitudes and behaviours related to influenza A/H1N1 were asked for both surveys. Two questions were focused on recommended measures by the MoH (hand hygiene and respiratory hygiene). Two other questions asked about purchasing measures (buying face masks and buying hand sanitizer solutions) and some of them were related to avoidance measures (avoiding public places and avoiding contact with people with influenza-like symptoms). Other preventive behaviours such as wearing a face mask and ventilating the household more frequently were also included. The questionnaire also gathered questions about attitudes towards health care services consultation and perceptions about the influenza A/H1N1 vaccine.
Frequencies and percentages were calculated for attitudes and behaviours including missing data in the denominator. Differences between the two surveys were compared using the chi-squared test with significance level of 0.05. All statistical analyses were conducted using STATA v.10.
Results
A total of 1027 participants completed the first survey (a response rate of 50.3%) and 1000 completed the second one (50.6%). No significant differences were found in the distribution of sex, age, educational level or social class between the two surveys (data not shown).
The percentage of respondents adopting preventive measures against influenza A/H1N1 sharply declined from the Influenza A (H1N1) pandemic to the seasonal influenza epidemic 1 year later (table 1) . Most changes were statistically significant. Hand hygiene decreased from 37.1 to 16.7%, while respiratory hygiene decreased significantly from 56.4 to 36.5%. Buying hand sanitizer solutions also decreased (from 24.2 to 13.2%). Regarding consultations and information searches about influenza A/H1N1, medical, pharmaceutical and health care telephone consultations, as well as Internet searches, decreased significantly. Otherwise, the percentage of participants who perceived that the influenza A/H1N1 vaccine was safe and effective increased from 41.2 to 63.0% and from 44.4 to 67.7%, respectively.
Discussion
Overall, the adoption of preventive measures and knowledgeincreasing behaviours was much lower in the seasonal influenza survey. Otherwise, perceptions on the safety and efficacy of the vaccine against influenza A/H1N1 markedly increased.
Our results show that the adoption of preventive measures commonly adopted during the influenza A/H1N1 pandemic decreased significantly during the seasonal influenza epidemic 1 year later. These findings were not unexpected and are consistent with those observed in previous studies on the Severe acute respiratory syndrome (SARS) and avian influenza outbreaks. Leung et al. 8 observed a large decrease in the adoption of preventive measures 6 months after the SARS outbreak. Similarly, a study performed in Hong Kong showed that the prevalence of anticipated preventive behaviours, in case a new outbreak of avian influenza appeared, decreased over time. 9 Specifically, the use of face masks in public areas decreased by 20-30% from November 2005 to February 2008. 9 Nevertheless, we observed that in February 2011 a high percentage reported adopting some hygienic behaviours yet despite the influenza pandemic had been over 1 year before. Therefore, it could be hypothesized that some hygienic behaviours could still remain as a residual effect of the pandemic (i.e 36.5% reported respiratory hygiene and 16.7% hand hygiene) when the influenza A/H1N1 pandemic was over. This finding could be important in possible future pandemic threats, although we cannot predict if this positive change will be sustained over time. Further studies focused on analysing differences in adopting preventive measures by socio-demographic characteristics using multivariate analysis should be performed.
Although vaccination is considered one of the most successful public health measures to prevent morbidity and mortality, public acceptance of vaccination is decreasing in many developed countries due in part to disease outbreaks. 10 We found that in February 2010, around 40% of the Spanish population reported that the vaccine was effective and safe. During the seasonal influenza epidemic the following year, this percentage increased significantly to 67.7 and 63.0%, respectively. The low incidence of adverse effects of influenza A/H1N1 vaccination could explain the greater trust in vaccines 1 year later. However, public confidence in the influenza A/H1N1 vaccine is still low, as one-third of the population do not trust the vaccine. Misinformation about the influenza A/H1N1 vaccine during the pandemic might have affected public trust in vaccines.
One of the limitations of this study was the low response rate (50%). However, it was higher than that obtained in 2009 and 2010 in previously published studies, 7 which could be partly due to the inclusion of mobile phones in the sample. Nevertheless, the response rate obtained was within the range of other published telephonebased studies on the subject. 5 Because cultural factors are strongly related to behavioural responses, caution should be exercised when generalizing these results to other contexts. One of the strengths of the study is the sampling of both mobile and landline telephones to avoid the non-coverage bias of landline-only surveys.
Our results suggest that some preventive measures such as respiratory and hand hygiene could have been adopted as habits to prevent seasonal influenza. Otherwise, public confidence in vaccines seems to be low. The campaign for the recommended non-pharmacological preventive measures by the Spanish MoH seems to have been effective, while the unclear message about the vaccine has led to distrust in the vaccine. The differences observed between the adoption of the MoH-recommended measures and beliefs about the influenza A/H1N1 vaccine show the need for better communication among experts, the government, the media and the general public. These data support the importance of providing transparent and clear messages to the general population in future communicable disease threats.
